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Abstract
Background: There is growing consensus on the importance of identifying age-related inequities in the receipt of
public health and healthcare interventions, but concerns regarding conceptual and methodological rigour in this
area of research. Establishing age inequity in receipt requires evidence of a difference that is not an artefact of poor
measurement of need or receipt; is not warranted on the grounds of patient preference or clinical safety; and is
judged to be unfair.
Method: A systematic, thematic literature review was undertaken with the objective of characterising recent research
approaches. Studies were eligible if the population was in a country within the Organisation for Economic Co-
operation and Development and analyses included an explicit focus on age-related patterns of healthcare receipt
including those 60 years or older. A structured extraction template was applied. Extracted material was synthesised in
thematic memos. A set of categorical codes were then defined and applied to produce summary counts across key
dimensions. This process was iterative to allow reconciliation of discrepancies and ensure reliability.
Results: Forty nine studies met the eligibility criteria. A wide variety of concepts, terms and methodologies were used
across these studies. Thirty five studies employed multivariable techniques to produce adjusted receipt-need ratios,
though few clearly articulated their rationale, indicating the need for great conceptual clarity. Eighteen studies made
reference to patient preference as a relevant consideration, but just one incorporated any kind of adjustment for this
factor. Twenty five studies discussed effectiveness among older adults, with fourteen raising the possibility of
differential effectiveness, and one differential cost-effectiveness, by age. Just three studies made explicit reference to
the ethical nature of healthcare resource allocation by age. While many authors presented suitably cautious
conclusions, some appeared to over-stretch their findings concluding that observed differences were ‘inequitable’.
Limitations include possible biases in the retrieved material due to inconsistent database indexing and a focus on
OECD country populations and studies with English titles.
Conclusions: Caution is needed among clinicians and other evidence-users in accepting claims of healthcare ‘ageism’
in some published papers. Principles for improved research practice are proposed.
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Background
Inequity (or disparity) in the receipt of public health and
healthcare interventions across social groups is of con-
cern internationally [1–5]. Differences in the quality and
quantity of healthcare received have been documented
along a number of axes, particularly socioeconomic sta-
tus [2, 3], gender [6], race/ethnicity [7], and geography
[8], and across a range of public health and healthcare
contexts. When such differences are labelled as ‘inequit-
able’ the implication is that they are unwarranted, unfair
and avoidable. Differences in receipt by age are rightly
receiving attention. Older people may be less likely to
receive potentially beneficial treatment or interventions
than younger people due to a range of factors [9, 10],
resulting in poorer outcomes [11]. Given current trends
towards ageing populations, it is unsurprising that a
growing body of empirical studies [12, 13], commentary
pieces [14–16] and policy documents [17] call for action
on ‘age discrimination’ within health services and unmet
healthcare need among older people.
However, while there appears to be growing consensus
on the importance of identifying and tackling disparities
in public health and healthcare receipt, concerns have
been raised regarding the conceptual clarity and rigour
of research in this field. The need for greater attention
to measurement issues has been highlighted, particularly
the importance of comparing levels of receipt in relation
to established clinical need [18–20]. A more hypothesis-
driven approach to comparisons with more careful con-
sideration of selection biases and confounders has also
been advocated [20–22]. Authors from disparate disci-
plines and specialties also argue for more consistent ter-
minology and greater engagement with underlying debates
[18]. In particular, the importance of ethical arguments re-
lating to the potential trade-offs between addressing differ-
ential receipt on the one hand, and efficiency in resource
allocation on the other, has been noted [23–27]. Further,
the need to consider the multiple patient- and provider-
side processes that might account for any observed differ-
ences in healthcare receipt has been emphasised, implying
a need for caution in claims of ‘bias’ or ‘discrimination’
within health services [18]. Such critiques date back to the
early 1980s and apply to work on age-related, as well as
other, disparities. However, in relation to age, there has
been no attempt to review practice or consolidate research
principles to-date and it remains unclear whether research
in this area has improved in recent years. Recognising that
‘state-of-the-art’ reviews can be valuable in steering re-
searchers towards more rigorous and useful research prac-
tice [28, 29], we undertook a systematic, thematic literature
review to characterise recent approaches to examining age-
related differences in receipt of healthcare and public
health interventions. The aims were to: (i) describe study
framing, designs and methods, (ii) assess their strengths
and weaknesses in relation to key methodological issues;
and (iii) identify implications for future research practice.
Methods
Below we follow the PRISMA guidelines [30] in reporting
on the conduct of the review as far as they are applicable
(and we note where it is appropriate to deviate from these
in Additional file 1). A protocol was prepared for team
use. The review was not prospectively registered.
Search strategy
We adopted a systematic approach to identifying studies
that quantitatively examined the receipt of a healthcare
or public health intervention among older people. Initially,
73 key papers were recommended by experts and were
used in a pearl-growing approach [31] to identify index
terms and search vocabulary. Four databases (Cinahl,
Psychinfo, Medline and Embase) were searched. We
employed an iteratively developed set of MeSH and
keyword terms combining synonyms referring to three
fields: age-related factors; access; and healthcare/treatment
[see Additional file 2 for an example]. The language re-
striction was that titles and abstracts were in English; the
date restrictions were abstracts published January 1990-
July 2014. Articles identified via this electronic search (n
= 11,055) were combined with the key papers from ex-
perts, and those generated via citation searching and refer-
ence list checking to produce a total of 11,370 papers for
sifting. Reference Manager Version 12 was used. A pre-
liminary title sift was undertaken by two independent re-
searchers, followed by an abstract review where necessary,
to exclude papers clearly outside the scope of investiga-
tion. This resulted in 456 potential papers for inclusion.
Study eligibility
Full texts of these 456 papers were read and included if
they satisfied the following criteria: Population: based on
a population from a country (ries) within the Organisation
for Economic Co-operation and Development (OECD)
and including people aged 60 years or over; Outcome:
healthcare receipt (broadly defined including specific
treatments or drugs, individually targeted public health in-
terventions, as well as more general healthcare inputs
such as treatment in a specialist stroke unit) Comparisons:
an age-related comparative analysis of healthcare receipt
in relation to health need; Study design: no restrictions. In
addition, only studies that included an explicit focus on
age-related patterns of healthcare receipt (as opposed to
the analysis of receipt by age being a by-product of some
other analytical focus) were eligible. The final inclusion
criterion was important to ensure that the review focused
on a body of studies that directly addressed the question
of whether healthcare receipt differs by age and so could
reasonably be synthesised to address our research aims.
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Recognising the subjective nature of this criterion, all
papers were re-read by two researchers to confirm their
eligibility against this criterion. Where the two researchers
could not agree, a third team member was consulted to
reach consensus on inclusion/exclusion. Since our aim was
to examine the state of recent research in this area, no
quality-related inclusion or exclusion criteria were used.
Extraction and synthesis
We undertook a directed (deductive) content analysis of
the included studies. That is, we employed a structured
systematic coding approach to classify parts of the text
of the included studies based on the key conceptual and
methodological themes already identified from the wider
healthcare disparities literature cited above [32, 33]. An
extraction template was drafted, piloted by four re-
searchers, refined and finalised before being applied to all
included papers. The final template included 55 extraction
fields (including both open-ended responses and closed,
categorical codes) across four aggregate themes: concep-
tual framing and rationale; sources of data and measures;
analytical approaches to describing age-related differences;
and establishing inequity (see Additional file 3 for details
of the extraction fields). A template guide was also pre-
pared to provide descriptors against each of the more in-
terpretive extraction fields to support consistency of
extraction across the research team. Data extraction was
undertaken by four researchers, each of whom extracted a
sub-set of papers across the whole template, with valid-
ation by a second researcher for around one quarter of
coded extractions. Papers were read and re-read and ma-
terial extracted into the template codes in three ways: cut-
and-paste of verbatim excerpts (for simple descriptors
such as date and key terms, definitions, arguments and
numerical results); paraphrasing and precis of longer text-
ual passages; or selection of the relevant code for categor-
ical fields. Page and line numbers of extracted material
were recorded to facilitate review. Extracted material from
all studies was then synthesised by one researcher for each
of the four thematic areas. Draft memos including both
quantitative and thematic summaries were prepared and
discussed by the four researchers. A set of categorical
codes were then defined and applied to the extracted text-
ual data to enable summary counts to be reported across
the following key dimensions of study methodology:
– Contra-indications discussed (yes/no); contra-
indications adjusted for in analyses (yes/no)
– Patient preferences discussed (yes/no); patient
preferences adjusted for in analyses (yes/no)
– Confounding factors included in multivariable
analyses (yes/no); adjustment for confounders
explained and justified (yes/no)
– Treatment effectiveness at older age discussed
(yes/no); differential effectiveness considered in the
analyses (yes/no)
– Ethical/moral arguments surrounding healthcare
allocation by age discussed (yes/no)
– Conclusion drawn regarding differential receipt
(unwarranted difference suggested; unwarranted
difference concluded; warranted difference suggested;
warranted difference concluded; no conclusion made
beyond report of age-related patterns)
This process was iterative, with original articles being
revisited as often as necessary to reconcile discrepancies
and ensure reliability.
Results
Study designs and characteristics
Forty nine papers were included (see Fig. 1) from the
456 abstracts that were reviewed. Twenty studies referred
to USA or Canada, 21 to European countries and 8 to
other OECD countries. All papers were published after
2001; almost two thirds after 2010. A wide range of
specialities and conditions were covered including mus-
culoskeletal disease, epilepsy, oral health and asthma.
Fig. 1 Flow diagram of search and sift process
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Cardiovascular disease and cancer were equally repre-
sented and together made up the focus of half the stud-
ies. Mental health was addressed in eight studies (see
Additional file 4 for key descriptors for all included
studies). Thirty studies examined patterns of receipt
across all adult age groups, while 19 compared younger
and older “elderly” groups. Nineteen studies adopted a
cross-sectional design, and 30 were longitudinal. Meas-
uring need in studies of potential healthcare disparities
requires careful conceptualisation and standardized
measurement [20]. Need was rarely defined in the stud-
ies, instead it was usually implied as capacity to benefit
from care, or from a particular intervention. Data sources
were most often: multi-centre research databases (includ-
ing case-registries) (n = 23); routine healthcare system
databases (n = 12); and single-centre research databases
(n = 6). These sources generally provided large samples,
with the median number of individuals with identified
need being around 8,000. Methods of establishing need
were varied including: clinical diagnosis by a healthcare
professional (n = 27, usually recorded within a routine
healthcare database); non-clinical, structured assess-
ment using a tool (n = 14, either self-completion or ad-
ministered during a cross-sectional survey); self-reports
of symptoms, existing disease state or health issue re-
quiring care (n = 4, usually reported in a cross-sectional
survey). Other less common examples of need measure-
ment included: death (with retrospective examination
of use of healthcare); laboratory data diagnosis; and
modelling demographic and related morbidity data
from a study of a similar population to provide a proxy
for incidence/prevalence (and hence need) in the study
group; imputation in a population from measurement
of incidence/prevalence in a similar group. Around
two-thirds of the measures were validated or defined.
Five studies considered that the measure of need might
perform differently across age-groups, though analyses
did not account for this. In 10 studies, authors
attempted to provide a more refined measure of need
by including measures of disease stage or severity within
multivariable analyses. For example, Sin and Tu exam-
ined receipt of inhaled steroid therapy in asthma pa-
tients and included measures of disease severity in their
multivariable models [34]. Twenty two studies exam-
ined receipt of specific treatments or interventions, 23
studies explored receipt of care defined more broadly
(e.g. Reuber et al. examined receipt of care from a spe-
cialist epilepsy nurse [35]), and four included both spe-
cific and more general measures of receipt. Measures of
receipt came from multi-centre research databases (n =
21); routine healthcare system databases (n = 14);
single-centre research databases (n = 7) and other
sources such as a national survey (n = 6), with one
study not specifying the source.
Conceptual framing and rationale
The study rationale and focus of the papers varied.
Twenty three papers were framed solely in terms of the
importance of exploring differential healthcare receipt
between age-groups. Six papers were framed in terms of
adherence to clinical guidelines or quality of care. Four
were framed in terms of unmet need for healthcare
within older age-groups, without reference to younger
people. Multiple framing was found in 16 papers, most
combining quality/guideline-adherence and differences
between age-groups. A diversity of nomenclature was
used in relation to age-related patterns of healthcare re-
ceipt (Table 1) with few explicit definitions. Twelve papers
used the term ‘inequity’ (or equity or their derivatives) and
13 papers employed the term ‘disparity’ (more commonly
used in USA), though only four gave definitions, all relat-
ing to ‘equity’. Forty one papers included some consider-
ation of the factors that might shape healthcare access
among older people, often referring to the attitudes or be-
haviours of healthcare practitioners. However, in the main
this was confined to the background or discussion sec-
tions of the papers. Just nine studies referred explicitly
to a conceptual framework that guided the analysis. For
example, Litwin and Sapir [36] made reference to the
Andersen-Newman model of health service utilisation
[37] and Park [38] drew on the Aday and Andersen ac-
cess framework [39].
Study strengths and weaknesses in relation to key
methodological issues
Analytical approaches to describing age-related differences
Among the 49 studies, 21 reported findings related to
more than one receipt-need outcome. Thirty six reported
that younger people with the relevant healthcare need
were more likely to have received a treatment/service than
older people with the same need (although in six of these
studies the findings were not in this direction for every
outcome studied). Seven studies reported that older
people with the relevant healthcare need were more likely
to have received a treatment/service than younger people
with the same need. Nine studies reported no difference
in use-need ratios between older and younger age groups
for one or more of the treatments/services studied.
Explorations of differential health-care receipt must
carefully consider confounding factors and sources of
clinically warranted variation, necessitating sophisticated
analyses. We found that 14 studies employed only un-
adjusted analyses, calculating the proportion of patients
identified with need that received the treatment/service
in question, and compared these receipt-need ratios
across age (for example Jin et al. [40] reported the per-
centage of Korean patients diagnosed with rheumatoid
arthritis who were prescribed disease-modifying anti-
rheumatic drugs (DMARDs) by age-group as follows:
Salway et al. International Journal for Equity in Health  (2017) 16:123 Page 4 of 10
65–69 years (15.8%), 70–74 years (12.2%), 75–79 years
(9.0%) and 80+ years (5.0%)). By contrast, 35 studies
employed multivariable techniques to produce adjusted
receipt-need ratios. There was no evidence of change
over time, with 78% and 68% of papers published before
and since 2010 using adjusted analyses respectively. Ad-
justed analyses suggest an awareness of the need to rule
out appropriate variation, though the rationale for in-
clusion of variables in adjusted analyses was rarely
clearly articulated.
Older people are more likely than younger people to
have comorbidities and to be receiving other treat-
ments, raising the possibility that non-receipt of treat-
ment is appropriate due to potential harm. Twenty six
studies made no explicit reference to such contra-
indications. In 18 of these, consideration of contra-
indications could be considered not relevant, since they
examined access to generic healthcare services (for ex-
ample Burge et al. examined access to palliative care
among cancer patients [41]). However, in eight other
studies, this omission makes interpretation problematic
as non-receipt may or may not have been appropriate
(for example Situmorang et al. examined treatment for
prostate cancer [42]). Thirteen studies included mea-
sures of comorbidity within their statistical analyses,
but in eight of these no clear justification for their in-
clusion was provided.
Patient preferences
Patient preference should also be considered in analyses
of comparative healthcare receipt since systematic differ-
ences in informed decision-making between age-groups
could result in appropriate variation in receipt [21]. Eight-
een studies made reference to this consideration, for ex-
ample, Bhalla et al. note: “When considering the uptake of
carotid Doppler and brain imaging, this may have been
appropriately withheld from some older patients according
to their wishes”([43], p622). Just one study, by Hunt et al.
[44], employed a measure of patient preference in their
main analysis of receipt, by examining whether patient
preference for place of death was achieved, along with
other measures of the type of palliative care received.
Three other studies examined this issue to some extent.
Bajorek and Ren [45] and Hermosillo-Rodriguez et al. [46]
present some univariate data on patient refusal as a reason
for non-receipt. Palmcrantz et al. [47] present an interest-
ing analysis that suggests there are age-related differences
in expectations of recovery following stroke since dis-
parities in the provision of health care between younger
and older patients were not reflected in differences in
self-perceived global recovery after 1 year.
Differential effectiveness
A further factor that might be considered as justification
for age variation in receipt-use ratios is differential
Table 1 Terms used to refer to age-related differential healthcare delivery or receipt
Age bias Foregone care Withholding effective treatment
Age-related Gaps Overlooked group
Age-dependent Guideline deviation Over-use
Ageism Incomplete diagnostic assessment Poorer access to appropriate care
Ageist in terms of access to provision Inequality/inequalities Poor quality of care
Ageist neglect Inequity/inequitable Relinquishment of care
Barriers to care (In) appropriate care Reluctance
Decreased use Less likely to receive Restriction in access
Denial of treatment Limited use Relative neglect
Difference/differences Lower use Risk-treatment paradox
Disparity/disparities Low levels of receipt Structural inequalities
Differential/differentials Misfit between care and needs Sub-optimal management
Disadvantaged Not receiving adequate investigations and community therapy Treated less aggressively
Discrimination Universal access Under-treatment
Disproportionate Unmet need Under-utilisation/under-use
Dissimilarities in care/utilisation Variations Under-representation
Discrepancy Variability Unfair system
Denied access Variations based on non-clinical factors Uneven distribution
Equity in access
Equity/equitable
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effectiveness, and cost effectiveness, by age, of the
treatment/care under investigation. Eighteen of the
studies included no explicit consideration of effective-
ness of the treatment/care being studied; in most cases
general services rather than specific treatments. Six fur-
ther studies made general statements regarding treat-
ment effectiveness or cited general clinical guidelines,
without specific reference to effectiveness at older ages.
In contrast, 25 studies did discuss effectiveness with re-
spect to age. Twelve of these referred to evidence-based
guidelines, or prior research findings, that supported ef-
fectiveness of the treatment in older age-groups. For ex-
ample, Prina et al. state “Psychological interventions have
been used successfully for the treatment of anxiety disor-
ders in older age, as demonstrated by the large number of
meta-analyses that have shown the benefits of interven-
tions over control conditions. Psychological therapies have
also been shown to be effective in the treatment of depres-
sion in later life” ([48]; p75).
Fourteen studies raised the possibility of differential
effectiveness by age, though in contrasting ways. Some
papers identified the possibility of age-related differences
in risk reduction with treatment, for instance physiological
differences in responsiveness to drugs, so that the direct
benefit among treated individuals could be lower among
older age-groups than younger ones. In contrast, two
studies noted that the baseline risk of adverse outcome in
those identified with need is likely to be higher in older
age-groups so that, if treatment reduces this risk to the
same extent in all age-groups, the numbers needed to
treat (NNT) statistic would be lower in older age-groups
than younger age-groups. Both of these lines of argument
relate to the possibility of age-related differences in ab-
solute risk reduction (i.e. direct benefit). In other stud-
ies, more general concepts of differential effectiveness
were invoked, as authors referred to differences in rates
of co-morbidity and lower survival chances among
older age-groups. Several such studies suggested that
lower receipt of the treatment/care under consideration
might be partially or wholly warranted if this reflected a
clinical judgement of insufficient future benefit. For ex-
ample, Bhalla et al. state “Therapy input for older patients,
however, may have been quite appropriately withheld from
patients who survived in a very poor functional state on
stroke units, and resources diverted to younger patients
where the need was perceived to be greater” ([43], p620).
However, as noted above, while 13 studies produced
receipt-need ratios adjusted for measures of co-morbidity,
few explicated the logic behind such adjustment (i.e.
whether this was intended to rule out warranted variation
due to contra-indications or adjust for differential future
life expectancy). Furthermore, just one study made explicit
mention of the possibility of age-related differences in cost
effectiveness, stating that non-treatment in the elderly
“could not be rationalized on life expectancy or cost
effectiveness arguments” ([49] p4328).
Establishing inequity
Having highlighted some potential limitations in many
of the papers reviewed, it is important to note that un-
availability of some key variables will often limit studies
to simple descriptive analyses. As noted above, few stud-
ies explicitly used the terms ‘inequity’ or ‘disparity’, and
many authors acknowledged limitations of the analyses
undertaken. Nevertheless, review of the conclusions drawn
found that some papers went beyond simply reporting ob-
served differences. Table 2 summarises the conclusions
drawn, and the factors that were discussed and taken into
account in the analyses performed, for those 36 studies
that reported higher healthcare receipt among younger
than older people for one or more outcomes. We identified
that 27 papers concluded or suggested that the difference
found was unwarranted (see Additional file 5 for more de-
tail on the extracted information and coding). Among the
fifteen papers that concluded evidence of an unwarranted
‘pro-younger’ differential in healthcare receipt, seven made
no reference to possible contraindications and 11 no refer-
ence to patient preferences. Twelve of these papers sug-
gested that practitioner behaviours and/or health system
factors were possible explanations for the observed differ-
ences. Regardless of the conclusion drawn, very few papers
made any reference to the ethical nature of judgements re-
garding healthcare resource allocation by age, just one
paper included any kind of adjustment for patient pref-
erence and none included any adjustment for differential
effectiveness (or cost effectiveness). There was no clear in-
dication that the more cautious papers were more recently
published.
Discussion
This review addressed the significant interest in exploring
patterns of healthcare receipt by age and persistent con-
cerns regarding ‘inequitable’ access for older people evident
across research and policy [14–17]. The review found a
wide variety of concepts, terms and methodologies, and
some important shortcomings in some published studies.
Establishing the existence of age inequity in the receipt of
healthcare requires evidence of a difference that is not an
artefact of poor measures of need or receipt and is not war-
ranted on the grounds of patient preference, clinical safety
or cost-effectiveness. It also requires an ethical judgement
that the observed difference is unfair. Our review found
that most studies engaged with some but not all of these
considerations.
Fewer than half the studies acknowledged that patient
preference should be taken into account, and one study
incorporated this factor into analyses. This is a complex
area, however, since even if patient preferences are
Salway et al. International Journal for Equity in Health  (2017) 16:123 Page 6 of 10
recorded, such choices may be inadequately informed
and/or made on the basis of wider circumstances that
could be considered inequitable [21, 50]. For instance,
older patients may refuse certain treatments because
they have insufficient social support to get through the
recovery period. In terms of clinically appropriate vari-
ation, most studies showed awareness of the importance
of ruling out contra-indications, but many failed to em-
ploy suitable analytical procedures, often because required
data were unavailable. There is clearly often a trade-off be-
tween the large sample sizes but limited variables that are
available in routine datasets.
Studies also varied in terms of whether and how poten-
tial age-differences in the clinical effectiveness of interven-
tions were considered. It could be argued that studies that
examined adherence to national clinical guidelines effect-
ively side-stepped the need to explicitly consider this di-
mension. Furthermore, the lack of data from trials of
effectiveness at older ages is an important obstacle in many
treatment areas [51]. This requires a judgement as to
whether, in the absence of evidence, not providing treat-
ment is appropriate or that older patients should be treated
as a default position, unless there are contra-indications
(which may be more common in older patients). Neverthe-
less, the large number of studies that controlled for mea-
sures of co-morbidity (as well as other variables) within
multivariable regression models without a clearly articu-
lated rationale indicates the need for greater conceptual
transparency (an issue that has been pointed out more
generally by Pocock et al. [52]).
Several studies referred to the lower survival chances
of older individuals as an explanation (and potential jus-
tification) for lower healthcare receipt, without making
any reference to the associated moral arguments. Clinical
decision-making on the basis of patient sub-grouping, and
the associated potential benefits and harms, does happen
in practice, and population-level assessments of healthcare
cost-effectiveness are often made on the basis of years of
healthy life to be gained (e.g. UK NICE [53]). However,
whether or not such resource allocation decisions are
considered appropriate is a moral, as well as a technical,
judgement [54, 55].
It should be noted that studies varied in their framing
with some having a stronger focus on examining (in)equity
than others, and that study designs were sometimes neces-
sarily constrained by data availability. Nevertheless, while
some studies acknowledged the limitations of analyses per-
formed and presented suitably cautious conclusions, others
appeared to over-stretch their findings concluding that the
differences observed were unwarranted.
Strengths and limitations
The present study faced challenges in searching for rele-
vant literature within electronic databases. Inconsistent
indexing meant that relevant material is likely to have
been overlooked, and it is possible that we would find
different patterns of research practice if alternative
search strategies had been employed. In particular, using
key word synonyms related to healthcare/treatment re-
sulted in relatively few studies exploring receipt of public
Table 2 Summary of findings reported, factors considered and conclusions drawn among those studies reporting higher receipt
among younger than older groups (N = 36)
Unwarranted difference
concluded
Unwarranted difference
suggested
Warranted difference
suggested
No conclusion beyond
report of difference
Contraindications
Not mentioned 7 5 0 3
Discussed onlya 1 4 1 4
Adjusted for 7 3 0 1
Patient preference
Not mentioned 11 7 0 3
Discussed onlya 4 4 1 5
Adjusted for 0 1 0 0
Effectiveness at older age
Not mentioned 3 6 0 2
Discussed onlya 12 7 1 6
Adjusted for 0 0 0 0
Ethical nature of judgement acknowledged 0 0 0 2
Total number of papers 15 12 1 8
aSome studies discussed a possible explanatory factor without also performing an associated analysis either because the data were not available and/or because
authors did not consider the factor to be justification for differential receipt
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health interventions by age. Further, restricting our focus
to OECD country populations and studies with English
titles may have introduced bias, though it is not possible
to speculate on its nature. Nevertheless, our systematic
approach resulted in 49 recent studies across a wide
range of specialties and settings from which we have
identified several characteristics of current methodo-
logical approaches that warrant attention.
Implications for practice and future research
Our findings suggest caution on the part of clinicians
and other evidence-users in accepting the claims of pub-
lic health or healthcare ‘ageism’ found in some published
papers. They also challenge researchers to improve their
research practice and reporting of findings and invite a
much more explicit engagement with the complexity of
establishing inequitable patterns of care receipt. Table 3
suggests some principles for good practice in this area of
research, which we hope will help future studies.
This study examined how researchers have approached
the question of whether there is equal receipt of specific
treatments/interventions/services for equal need across
ages. How researchers have tackled other equity-related
issues warrants attention in future, such as: whether
similar needs are met via different healthcare (or other)
inputs at different ages; whether the processes and expe-
riences of accessing care, including dimensions of qual-
ity, differ by age; and indeed whether and how equity
concerns shape the development of interventions and
treatments [56]. Future research should also explore
how the interplay of multiple axes of disadvantage – for
instance, race/ethnicity, gender, socioeconomic status
and age – are being addressed within healthcare dispar-
ities research. Research is also needed to generate better
understanding of the patient-, provider- and system-
related factors that generate observed patterns of health-
care receipt by age so that action to address established
inequities, at all levels, can be developed.
Conclusion
There is growing research interest in documenting pat-
terns of public health and healthcare receipt by age and
in identifying instances of inequity for older people.
Currently, conclusions are often compromised by data
limitations and/or a lack of conceptual and methodo-
logical rigour. The variability in approach across the
studies reviewed suggests opportunities for researchers
to share good practice.
Additional files
Additional file 1: Search strategy description (DOC 62 kb)
Additional file 2: PRISMA checklist (DOCX 13 kb)
Additional file 3: Description of extraction codes (DOCX 17 kb)
Additional file 4: Description of included studies (DOCX 31 kb)
Additional file 5: Studies reporting higher receipt-need ratio among
younger than older groups in at least one outcome (N = 36) (DOCX 26 kb)
Acknowledgements
This paper presents independent research funded by the National Institute
for Health Research’s School for Public Health Research (NIHR SPHR http://
sphr.nihr.ac.uk/). The views expressed are those of the authors and not
necessarily those of the NHS, the NIHR or the Department of Health. SPHR is
funded by the NIHR. SPHR is a partnership between the Universities of Sheffield,
Bristol, Cambridge; UCL; The London School for Hygiene and Tropical Medicine;
The Peninsula College of Medicine and Dentistry; the LiLaC collaboration
between the Universities of Liverpool and Lancaster and Fuse; the Centre for
Translational Research in Public Health, a collaboration between Newcastle,
Durham, Northumbria, Sunderland and Teesside Universities. The work was
carried out as part of the Ageing Well Programme of the NIHR School for Public
Health Research.
Funding
This research was funded by the National Institute for Health Research’s
School for Public Health Research (NIHR SPHR http://sphr.nihr.ac.uk/). The
sponsor had no role in the design, methods, analysis or preparation of the
paper.
Availability of data and materials
The datasets generated during the current study is available from the
corresponding author on reasonable request.
Authors’ contributions
SSa, NP, MR, and SB contributed to the study concept and design, acquisition
of data, analysis and interpretation of data, and preparation of manuscript. HJ,
JA, KW, SSo, LF, LS, MH, MW and YBS contributed to the study concept and
design, interpretation of data, and critical revision of the manuscript. SSa, NP,
MR, SB, HJ, JA, KW, SSo, LF, LS, MH, MW and YBS have each read and approved
the final version of the manuscript. SSa, NP, MR, SB, HJ, JA, KW, SSo, LF, LS, MH,
MW and YBS have all agreed to be accountable for all aspects of the work.
Competing interests
All authors declare that they have no financial, personal or potential conflict
of interest.
Consent for publication
Not applicable.
Table 3 Principles for research on age-related inequalities in
healthcare receipt
• Use consistent terminology and provide definitions for key terms
• Use a theoretical framework to guide analyses that clearly articulates
hypothesised relationships between age, mediating mechanisms,
moderating factors and receipt of healthcare
• Adjust for need using measures that are validated across age and
incorporate severity where appropriate
• Account for co-morbidities that might preclude treatment (contra-
indications) or reduce the likelihood of receiving interventions and
that may affect assessment of the benefit-to-harm ratio
• Carefully consider patient preferences and adjust for these wherever
feasible
• Consider differential clinical effectiveness and cost effectiveness by age,
including both the capacity to benefit and the risk of harm
• Explicitly acknowledge the inherent moral dimensions of resource
allocation across ages
• Clearly articulate study limitations and exercise caution in concluding
equitable or inequitable patterns of care
Salway et al. International Journal for Equity in Health  (2017) 16:123 Page 8 of 10
Ethics approval and consent to participate
This study was based on analysis of already published papers therefore no
ethics approval was required.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1School of Health & Related Research, University of Sheffield, Regent Court,
30 Regent Street, Sheffield S1 4DA, UK. 2Department of Public Health and
Primary Care, University of Cambridge, Forvie Site, Robinson Way, Cambridge
CB2 0SR, UK. 3MRC Epidemiology Unit, University of Cambridge, School of
Clinical Medicine, Cambridge CB2 0QQ, UK. 4Centre for Ageing & Population
Studies, Department of Primary Care & Population Health, University College
London, Rowland Hill Street, London NW3 2PF, UK. 5Institute of Health and
Society, Newcastle University, Baddiley-Clark Building, Newcastle upon, Tyne
NE2 4AX, UK. 6Administrative Data Research Centre, University of Edinburgh,
Edinburgh Bioquarter, 9 Little France Road, Edinburgh EH16 4UX, UK. 7School
of Social and Community Medicine, University of Bristol, Canynge Hall, 39
Whatley Road, Bristol BS8 2PS, UK.
Received: 9 January 2017 Accepted: 13 June 2017
References
1. DHSS. Inequalities in health: Report of A Research Working Group (“The
Black Report”). London: Department of Health and Social Security; 1980.
2. Acheson D. Independent inquiry into inequalities in health report. London:
Stationery Office; 1998.
3. Marmot M, Allen J, Goldblatt P, et al. Fair society, healthy lives. Strategic
review of health inequalities in England post-2010. London: UCL Institute
for Health Equity; 2011.
4. US Dept of Health and Human Services. Healthy People 2010. Understanding
and Improving Health. 2nd ed. Washington: US Government Printing Office;
2000.
5. CSDH. Closing the gap in a generation: health equity through action on the
social determinants of health. Final Report of the Commission on Social
Determinants of Health. Geneva: WHO; 2008.
6. Green CA, Pope CR. Gender, psychosocial factors and the use of medical
services: a longitudinal analysis. Soc Sci Med. 1999;48(10):1363–72.
7. Smedley BD, Stith AY, Nelson AR. Unequal treatment: Confronting racial and
ethnic disparities in health care. Washington: National Academies Press; 2003.
8. Dixon J, Welch N. Researching the rural–metropolitan health differential using
the ‘social determinants of health’. Aust J Rural Health. 2000;8(5):254–60.
9. Adamson J, Donovan J, Ben-Shlomo Y, Chaturvedi N, Bowling A. Age and
sex interaction in reported help seeking in response to chest pain. Br J Gen
Pract. 2008;58(550):318–23.
10. Judge A, Welton NJ, Sandhu J, Ben-Shlomo Y. Equity in access to total joint
replacement of the hip and knee in England: cross sectional study. BMJ.
2010;341.
11. Raine R, Wong W, Ambler G, et al. Sociodemographic variations in the
contribution of secondary drug prevention to stroke survival at middle and
older ages: cohort study. BMJ. 2009;338.
12. Goddard M, Smith P. Equity of access to health care services: Theory and
evidence from the UK. Soc Sci Med. 2001;53(9):1149–62.
13. Sudore RL, Mehta KM, Simonsick EM, et al. Limited literacy in older people
and disparities in health and healthcare access. J Am Geriatr Soc. 2006;54(5):
770–6.
14. UK Parliament Select Committee on Public Service and Demographic
Change – first report – Ready for Ageing? UK Parliament. 2013. http://www.
publications.parliament.uk/pa/ld201213/ldselect/ldpublic/140/14002.htm.
Accessed 26 July 2016.
15. Roberts, E. Age discrimination in health and social care. Kings Fund. 2000.
http://www.kingsfund.org.uk/sites/files/kf/field/field_publication_file/age-
discrimination-health-social-care-emilie-roberts-kings-fund-1-june-2000.pdf.
Accessed 26 July 2016.
16. Fernández-Ballesteros R, Bustillos A, Huici Casal C, et al. Age Discrimination.
Eppur Si Muove (Yet It Moves) J Am Geriatr Soc. 2016;64(2):453–5.
17. Commission for Healthcare Audit and Inspection. Living well in later life: a
review of progress against the National Service Framework for Older People.
London: Commission for Healthcare Audit and Inspection; 2006.
18. Rathore SS, Krumholz HM. Differences, disparities and biases: clarifying racial
variations in health care use. Ann Intern Med. 2004;141:635–8.
19. Wagstaff A, van Doorslaer E, Paci P. On the measurement of horizontal
inequity in the delivery of health care. J Health Econ. 1991;10:169–205.
20. Essink-Bot ML, Lamkaddem M, Jellema P, et al. Interpreting ethnic
inequalities in healthcare consumption: a conceptual framework for
research. Eur J Pub Health. 2013;23(6):922–6.
21. Stewart AL, Nápoles-Springer AM. Advancing health disparities research: can
we afford to ignore measurement issues? Med Care. 2003;41(11):1207–20.
22. Kilbourne AM, Switzer G, Hyman K, et al. Advancing health disparities
research within the health care system: a conceptual framework. Am J Pub
Health. 2006;96(12):2113–21.
23. Culyer AJ, Wagstaff A. Equity and equality in health and health care. J
Health Econ. 1993;12(4):431–57.
24. Daniels N. Equity of access to health care: some conceptual and ethical issues.
The Milbank Memorial Fund Quarterly. Health and Society. 1982;1:51–81.
25. Mooney GH. Equity in health care: confronting the confusion. Eff Health
Care. 1983;1(4):179–85.
26. Braveman PA. Monitoring equity in health and healthcare: a conceptual
framework. J Health Popul Nutr. 2003;1:181–92.
27. Tsuchiya A. QALYs and ageism: philosophical theories and age weighting.
Health Econ. 2000;9(1):57–68.
28. Gaglio B, Glasgow RE. Evaluation approaches for dissemination and
implementation research. In: Brownson R, Proctor E, Colditz G, editors.
Dissemination and Implementation Research in Health: Translating Science
to Practice. New York: Oxford University Press; 2012.
29. Mikesell L, Bromley E, Khodyakov D. Ethical community-engaged research:
a literature review. Am J Pub Health. 2013;103(12):e7–14.
30. Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group. Preferred
Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA
Statement. PLoS Med. 2009;6(7):e1000097.
31. Schlosser RW, Wendt O, Bhavnani S, et al. Use of information‐seeking
strategies for developing systematic reviews and engaging in evidence‐
based practice: the application of traditional and comprehensive Pearl
Growing. A review. Int J Lang Commun Disord. 2006;41(5):567–82.
32. Hsieh HF, Shannon SE. Three approaches to qualitative content analysis.
Qual Health Res. 2005;15(9):1277–88.
33. Elo S, Kyngas H. The qualitative content analysis process. J Adv Nurs.
2008;62(1):107–15.
34. Sin D, Tu J. Underuse of inhaled steroid therapy in elderly patients with
asthma. CHEST Journal. 2001;119(3):720–5.
35. Reuber M, Torane P, Mack C. Do older adults have equitable access to
specialist epilepsy services? Epilepsia. 2010;51(11):2341–3.
36. Litwin H, Sapir E. Forgone health care due to cost among older adults in
European countries and in Israel. Eur J Ageing. 2009;6(3):167–76.
37. Andersen R, Newman JF. Societal and individual determinants of medical
care utilization in United States. Milbank Q. 1973;51(1):95–124.
38. Park J. Equity of access to primary care among older adults in Incheon.
South Korea Asia-Pac J Public Health. 2012;24(6):953–60.
39. Aday LA, Andersen R. Equity of access to medical care: a conceptual and
empirical overview. Med Care. 1981;19:4–27.
40. Jin X, Lee J, Choi N, Seong J, Shin J, Kim Y, Kim M, Yang B, Park B. Utilization
patterns of disease-modifying antirheumatic drugs in elderly rheumatoid
arthritis patients. J Korean Med Sci. 2014;29(2):210–6.
41. Burge F, Lawson B, Johnston G, Grunfeld E. A population-based study of
age inequalities in access to palliative care among cancer patients. Med
Care. 2008;46(12):1203.
42. Situmorang G, Umbas R, Mochtar C, Santoso R. Prostate cancer in younger
and older patients: Do we treat them differently? Asian Pac J Cancer Prev.
2012;13(9):4577–80.
43. Bhalla A, Grieve R, Tilling K, Rudd A, Wolfe C. Older stroke patients in Europe:
stroke care and determinants of outcome. Age Ageing. 2004;33(6):618–24.
44. Hunt K, Shlomo N, Addington-Hall J. End-of-life care and preferences for
place of death among the oldest old: Results of a population-based survey
using VOICES–Short Form. J Palliat Med. 2014;17(2):176–82.
45. Bajorek B, Ren S. Utilisation of antithrombotic therapy for stroke prevention
in atrial fibrillation in a Sydney hospital: Then and now. Int J Clin Pharm.
2012;34(1):88–97.
Salway et al. International Journal for Equity in Health  (2017) 16:123 Page 9 of 10
46. Hermosillo-Rodriguez J, Anaya D, Sada Y, Walder A, Amspoker A, Berger D,
Naik A. The effect of age and comorbidity on patient-centered health
outcomes in patients receiving adjuvant chemotherapy for colon cancer. J
Geriatr Oncol. 2013;4(2):99–106.
47. Palmcrantz S, Holmqvist L, Sommerfeld D, Tistad M, Ytterberg C, von Koch L.
Differences between younger and older individuals in their use of care and
rehabilitation but not in self-perceived global recovery 1 year after stroke. J
Neurol Sci. 2012;321(1):29–34.
48. Prina A, Marioni R, Hammond G, Jones P, Brayne C, Dening T. Improving
access to psychological therapies and older people: Findings from the
Eastern Region. Behav Res Ther. 2014;31(56):75–81.
49. Wu B, Haigh P, Hwang R, Ituarte P, Liu I, Hahn T, Yeh M. Underutilization of
parathyroidectomy in elderly patients with primary hyperparathyroidism. J
Clin Endocrinol Metab. 2010;95(9):4324–30.
50. Hesse KA, Campion EW, Karamouz N. Attitudinal stumbling blocks to
geriatric rehabilitation. J Am Geriatr Soc. 1984;32:747–50.
51. Byers T. Targeting cancer prevention and screening practices for older
adults. J Am Geriatr Soc. 2009;57(s2):s243–5.
52. Pocock SJ, Collier TJ, Dandreo KJ. Issues in the reporting of epidemiological
studies: a survey of recent practice. BMJ. 2004;329:883–329.
53. NICE. Social value judgements: principles for the development of NICE
guidance. London: National Institute for Health and Care Excellence; 2008.
54. Raik BL, Miller FG, Fins JJ. Screening and cognitive impairment: ethics of
forgoing mammography in older women. J Am Geriatr Soc. 2004;52(3):440–4.
55. Chang WC. The meaning and goals of equity in health. J Epi Comm Hlth.
2002;56:488–91.
56. White M, Adams J, Heywood P. How and why do interventions that
increase health overall widen inequalities within populations? In: Babones S,
editor. Health, inequality and society. Bristol: Policy Press; 2009.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Salway et al. International Journal for Equity in Health  (2017) 16:123 Page 10 of 10
